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Wall structure and method for manufacturing same 

[001] The present invention relates to a wall struc- 
ture as well as to a method for manufacturing same. 

[002] Such a wall structure suggests itself in par- 
ticular for control panels for the interiors of auto- 
motive vehicles. Known control panels are normally 
produced from a relatively solid synthetic support, 
to the driver's side of which a foam layer is at- 
tached which is covered by a decorative layer, to 
guarantee better haptics or safety. 

[003] Particularly in the case of strong sunshine, 
there is the problem that the usually dark (often 
black) decorative surface of the control panel be- 
comes very hot. This can even lead to occupants be- 
ing burnt when they touch it; moreover this produces 
a very high air temperature in the vehicle interior. 

[004] To alleviate these problems it has been pro- 
posed to provide, for example, air-conditioning sys- 



terns which function in a stationary vehicle and are 
operated e.g. via solar cells in the sliding roof, in 
order in this way to achieve cooling of the vehicle 
interior as well as of the decorative surfaces. 

[005] However what is disadvantageous about this is 
that for this kind of cooling the air-conditioning 
system has to be very bulky in order to achieve ef- 
fective cooling, particularly of the decorative sur- 
faces . 

[006] Proceeding from this state of the art, the ob- 
ject underlying the present invention is to create a 
wall structure, or respectively a method for produc- 
ing same, which makes possible a more efficient con- 
trol of the temperature of a decorative surface or of 
the vehicle interior. 

[007] This object is accomplished by a wall structure 
according to claim 1, or by claim 13 for the manufac- 
turing method. 

[008] Because the wall structure according to the in- 
vention comprises an arrangement in layers of top 
layer, hollow layer and bottom layer, the top layer 
being oriented towards the vehicle interior and the 
hollow layer being so connected to a ventilation sys- 
tem that heat energy may be removed from the top 
layer or supplied to same by means of the airflow, 
this object is accomplished. 

[009] In this way, the temperature in the top layer, 
in particular on the sides of the top layer which 
face a vehicle interior, can be controlled particu- 
larly efficiently. It is not necessary, as with con- 
ventional ventilation systems, to achieve "direct" 
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cooling or heating of the top layer via cooling or 
heating the air in the entire vehicle interior. In- 
stead of this, by direct connection of the hollow 
layer through which warm or cold air flows, tempera - 
5 ture control is achieved over a much greater surface 

and is therefore much more rapid or efficient. This 
can lead to a noticeable increase or reduction in the 
temperature of the top layer after only a few seconds 
of air circulation. Thus for example it is also con- 

10 ceivable that, when the vehicle is opened by remote 

control, the ventilation system is activated and, 
since the cooling for example occurs very rapidly, 
when the control panel is first touched by a vehicle 
occupant, cooling of the top layer has taken place to 

15 the extent that a burn can be excluded. 

[010] The corresponding manufacturing method claim 
provides for the bottom and top layers to be inter- 
connected at a spacing from one another in such a way 
that between these layers a hollow layer remains for 
2 0 air conduction which can be connected to a ventila- 

tion system as described above. 

[Oil] Advantageous developments of the invention are 
given in the dependent claims . 

[012] A particularly advantageous development pro- 
25 vides for the top layer to comprise an arrangement in 

layers of a surface layer, a foam layer and a sepa- 
rating layer adjoining the hollow layer. 

[013] Here the surface layer serves as the termina- 
tion relative to the vehicle interior. This layer 
30 can be designed in any kind of way, e.g. as a syn- 

thetic slush skin, a cast synthetic skin and/or 
leather or textile materials. 
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[014] The foam layer here has the task of providing 
safety for the vehicle occupants or pleasant haptics; 
the foam layer should be directly connected to the 
surface layer in the interests of as good a tempera- 
5 ture transmission as possible. Various materials 

suggest themselves for the foam layer. Thus it is 
possible for example to use conventional polyurethane 
foam. However it is particularly advantageous to use 
foam which has good heat-conducting properties and is 
10 simultaneously "soft". Here also porous, expanded 

polyolefin, e.g. polypropylene, suggests itself, 
which is permeable by gas and thus makes possible a 
better airflow through the foam layer and therefore a 
better heat exchange towards the surface layer. 



15 [015] The separating layer adjoining the foam layer 

can consist of plastics material and/or metal. Here, 
too, it is advantageous to provide as good a heat 
transfer from this boundary layer as possible in or- 
der thus to be able to transmit the heat from the 

20 surface layer particularly well towards the hollow 

layer. To this end, as a further improvement it is 
also a good idea for the separating layer to be air- 
permeable. Here, what is achieved in particular with 
the above -described porous, air-permeable foam layer 

25 is that there is an even better airflow through the 

surface layer. 

[016] The separating layer can be embodied in various 
ways. Thus it is for example possible for a continu- 
ous plastics material or metal separating layer to 
30 have perforations which are introduced before or af- 

ter the separating layer has been connected to the 
foam layer. Naturally it is also possible to provide 
separating layers which are perforated from the 
start. A variant to this provides for the separating 



layer to have a frame formed from plastics material 
into which for example metal screens are inserted 
(naturally also the reverse material pairing is pos- 
sible . ) 

[017] It is particularly advantageous that the top 
and bottom layers are connected by webs which thus 
define the dimensions of the hollow layer. In addi- 
tion to this spacing function for the top and bottom 
layers, these webs in the hollow layer also serve the 
conduction of air inside the hollow layer. The webs 
can be integrally connected to the separating layer 
or integrally connected to the bottom layer and later 
be glued or welded to the respective other layer. 
Naturally it is also possible to connect individual 
web elements or a web frame on both sides with the 
top and bottom layers. 

[018] The hollow layer is connected via supply lines 
to a ventilation system of the automotive vehicle, 
preferably an air-conditioning system for the vehi- 
cle. The thickness of the hollow layer should be 
such that the air resistance is not too high. Thus 
an obvious design is for the hollow layer to extend 
for 4 mm perpendicular to the wall structure plane in 
a total thickness of the wall structure of approxi- 
mately 10 mm. Preferably the thickness of the wall 
structure (designated with tt b" in Fig. 1) is 6-12 mm; 
the corresponding hollow layer (designated by "a" in 
Fig. 1) here has a thickness of 3-6 mm (this thick- 
ness is in each case measured perpendicular to the 
plane of the wall structure. 

[019] The bottom layer adjoining the hollow layer on 
the other side assumes the actual "support tasks" as 
they are generally known from conventional control 



6 



panels. The bottom layer consists preferably of 
plastics material, wood and/or metal; a possible ma- 
terial is also e.g. a GRP composite material. 

[020] In an advantageous development, the bottom 
layer can be covered on its side pointing away from 
the hollow layer with an insulating layer, in order 
thus to seal the wall structure better from external 
temperature influences, such that direct control of 
the heat lost from the surface layer is possible by 
the air flowing through the hollow layer. As the in- 
sulating layer is preferably used a metal foil (e.g. 
aluminium foil) ; naturally other materials are also 
possible here. 

[021] The wall structure according to the invention 
suggests itself in particular for control panels of 
automotive vehicles. Naturally it also has particu- 
lar suitability for other elements in a vehicle inte- 
rior, e.g. for a vehicle floor, a vehicle roof, side 
parts or even an end wall. 

[022] With respect to the manufacturing method ac- 
cording to the invention, other advantageous develop- 
ments are also possible. 

[023] In particular it is an obvious idea for the top 
layer to be formed by filling the area between a sur- 
face layer and a separating layer with foam (forming 
the upper layer) , the surface layer and the separat- 
ing layer being introduced into a foaming tool at a 
spacing from one another before the foaming process. 
This guarantees that a particularly good heat conduc- 
tion from the foam layer to the surface or separating 
layers is guaranteed, since here there is direct 
foaming. Then subsequently e.g. also perforation of 
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the separating layer can take place (insofar as this 
layer was not perforated in advance) . 

[024] Further advantageous developments are described 
in the remaining dependent claims. 

5 [025] The invention is now explained with the aid of 

a number of figures. These show: 

Fig. 1 a cross-section through a wall structure 
according to the invention, 

Fig. 2 a plan view of a separating layer according 
10 to the invention, 

Fig. 3 a schematic representation of heat conduc- 
tion processes inside the wall structure. 

[026] Fig. 1 shows a wall structure 1 according to 
the invention in cross-section. This is a part of a 

15 control panel for an automotive vehicle. The wall 

structure 1 is a lamination comprising a top layer 3, 
a hollow layer 4 and a bottom layer 5. The top layer 
3 is here oriented with its side pointing away from 
the hollow layer 4 towards the vehicle interior 2. 

20 The hollow layer 4 is connected to a ventilation sys- 

tem, not shown, of the automotive vehicle, such that 
heat energy may be removed from the top layer or sup- 
plied to same by means of an airflow which is guided 
inside the hollow layer. 

25 [027] The top layer 3 comprises a surface layer 3.1, 

which faces towards the vehicle interior, an adjoin- 
ing foam layer 3.2 as well as a separating layer 3.3 
adjoining the foam layer. 
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[028] The surface layer 3.1 is embodied as a syn- 
thetic slush skin. The foam layer 3.2 is embodied as 
a polyurethane foam layer. The separating layer 3.3 
is a perforated plastics material layer, the perfora- 
tions being continuous from the hollow layer to the 
foam layer 3.2 for air exchange. By this means, the 
heat transfer from the foam layer 3.2 to the hollow 
layer 4 is further improved. The hollow layer 4 is 
filled with air and has webs 6 which connect the 
separating layer 2 to the bottom layer 5. In the 
present case, these webs are an integral component of 
the bottom layer 5 and are connected to the separat- 
ing layer 3.3 by ultrasonic welding. Naturally it is 
also possible for the webs to be prefabricated as a 
single frame, or for them to be an integral component 
of the separating layer and only connected to the 
bottom layer 5 later. 

[029] What is generally sought is that the hollow 
layer 4 has a uniform expanse generally perpendicular 
to the wall structure plane, i.e. that the individual 
layers of the wall structure are substantially paral- 
lel in order to achieve as homogenous a supply or re- 
moval of heat as possible on the basis of uniform 
flow conditions. The flow conditions can moreover be 
influenced by the course of the webs 6. In the pre- 
sent case, the hollow layer has a thickness of 4 mm, 
whilst the overall wall structure has a thickness of 
10 mm. 

[030] The bottom layer 5 consists of a plastics mate- 
rial (GRP composite), which is designated by 5.1. 
Adjoining this layer on the side pointing away from 
the vehicle interior 2 is an insulating layer 5.2 
formed from aluminium foil. Due to this insulating 
layer, the influence of heat or cold from the side 
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pointing away from the vehicle interior 2 is reduced, 
such that undisturbed temperature control can take 
place in the vehicle interior or respectively on the 
surface layer 3.1 through the ventilation of the hol- 
5 low layer 4 . 

[031] Fig. 2 shows an example of a further embodiment 
of a separating layer 3.3. This is a frame- like ar- 
rangement formed from plastics material 3.3 A' , into 
which four metal grids 3.3 B' are inserted which are 
10 also air-permeable. 

[032] Fig. 3 shows the conditions during dissipation 
of heat from the vehicle interior 2. Here it is 
shown how heat guided towards the surface layer 3.1 
(represented with four broad arrows which point to 

15 3.1) is initially dissipated into the foam layer 3.2 

and from there via the separating layer 3.3 into the 
hollow layer 4. This takes place by supplying cold 
air 7 which generates a temperature gradient (drop- 
ping from the surface layer 3.1 to the hollow layer 

20 4) . In this way, the initially cold air which is 

guided through the hollow layer heats up; correspond- 
ingly, however, the heat is also removed from the ve- 
hicle interior 2 or from the surface layer 3.1. 

[033] It is obvious that when the temperature gradi- 
25 ent is reversed, a "wall structure heating system" 

can also be provided. 

[034] The wall structure 1 is preferably part of a 
control panel; however it can also be part of a 
floor, of a roof, of side parts or of an end wall of 
30 an automotive vehicle. 



For producing the wall structure according to the in- 
vention, bottom layer 5 and top layer 3 are usually 
so interconnected at a spacing from one another that 
between them a - preferably uniformly thick - hollow 
layer 4 remains for air conduction. The spacing here 
comes about due to the webs 6 belonging to the top 
and/ or bottom layers. 

[035] In the present case, the top layer 3 was pro- 
duced first by filling the area between a surface 
layer 3.1 and a separating layer 3.3 with foam. In 
this process it was ensured by spacer members that 
the surface and separating layers were introduced at 
a spacing from one another into a foaming tool before 
the foaming process. Then the separating layer 3.2 
was provided with perforations which were open as far 
as the foam layer 3.2. Following this, an already 
prefabricated bottom layer 3, which had integral webs 
6, was welded using ultrasound to the separating 
layer 3.3 in the region of the ends of the webs 
pointing away from the bottom layer, and in this way 
securely connected, thus producing the wall structure 
1 according to the invention. 

[036] The present invention relates therefore to a 
wall structure, especially to be used as a control 
panel for vehicle interiors, said panel comprising a 
lamination of top layer, hollow layer and bottom 
layer, the top layer being oriented towards the vehi- 
cle interior and the hollow layer being so connected 
to a ventilation system that heat energy may be re- 
moved from or supplied to the top layer by means of 
the airflow. Here it is an obvious idea for the top 
layer to comprise a lamination of surface layer, foam 
layer and a separating layer adjoining the hollow 
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layer. The separating layer is here preferably de- 
signed permeable. This means that it can be for ex- 
ample a screen-like layer or a panel perforated with 
holes. The great advantage of this is that heat 
transfer from the hollow layer to the vehicle inte- 
rior is considerably improved by this means, since 
especially the heat exchange to the preferably po- 
rous, air-permeable foam layer is facilitated and 
thus quite active heating or cooling can take place 
over a large area not only of the surface of the wall 
structure on the side of the vehicle interior but 
also of the entire vehicle interior. 



